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Introduction

In order to identify potential risks to the space industrial base, particular
supply chains, and unique capabilities, we need an understanding of
respondent risk.

For this study, we have designed a methodology to evaluate individual
respondent risk. It takes into account a broad array of factors to establish

— how vulnerable a respondent is to health and competitiveness issues; and

— the impacts a respondent’s failure could have on the U.S. Government and
broader U.S. space industrial base.

Risk = Vulnerability * Consequence

In this presentation we are considering future risk. This risk is that may
manifest itself should there be declines in U.S. Government space-related
spending, general economic downturn, or other unforeseen events.



Vulnerability

Dependency Elements
Dependency on USG space programs for continued viability
Vulnerability to changes in USG space-related demand
Percentage of sales to USG customers
Number of impacts due to sudden decline in USG space-related demand

Loss of viability/solvency due to sudden decline in USG space-related
demand
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Financial Elements
a) Number of years with negative net profit margins
b) Average debt-to-equity ratio
c) Average current ratio

Warning Elements
a) Change in number of full-time employees
b) Change in R&D expenditures
c) Change in capital expenditures
d) Compatibility between space and non-space related products



Consequence

|.  Capability Elements
a) Number of product/service areas provided by respondent

b) Number of sole source product/service areas provided by
respondent

c) Estimate of respondent’s industrial base impact (via product/service
areas provided)

II. U.S. Government Impact Elements
a) Involvement in USG space programs
b) Support for USG agencies

Ill. Industrial Impact Elements
a)  Number of suppliers
b) Number of space-related customers
c) Number of full-time employees
d) Number of space-related employees



Calculating Risk

* Each individual element is scored on a ten-point basis,
with O indicating low risk and 10 indicating high risk.

 The elements are weighted equally for each of the
three segments of consequence and risk.
— For example, to determine the score for the financial

elements, the three individual element scores are added
together and divided by 30.

* The risk methodology is designed to allow for custom
weighting of each of the element scores. This provides
users the ability to emphasize the particular risk factors
they believe are most important.



Calculating Risk (cont.)

Risk Matrix Formula:

Vulnerability Consequence

Risk = X Industrial Base
Dependency Financial Warning Capability USG Impact I .
mpac
Elemen ts Elements Elements Elements Elements .
Elements

We fill in the boxes above to weight the various sub-segments of
vulnerability and consequence.

Vulnerability and consequence should each add up to 100%.

Through this scoring system, we can plot risk through
vulnerability and consequence scores for each respondent on an
X-Y axis.



U.S. Space Industry Deep Dive
Second Waypoint Risk Estimate

For this analysis, the above weightings were utilized — there are
many other justifiable combinations that can be used.

The resulting graph is composed of four quadrants. Respondents
in the upper-right quadrant represent the highest overall risk.



Consequence

Respondent Risk Matrix
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Consequence
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Highest Risk Respondents

102 respondents are located in
the ‘highest risk’ quadrant™:
31 very small
15 small
25 medium

15 large
10 very large
6 no sales

* Excludes USG respondents
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Top 15 Product/Service Areas Provided by Highest Risk Respondents*

— All Segments

030 - Space-related design and engineering services
032 - Systems engineering

021 - Program management and support services
025 - Software and algorithm development services

P11 - Modeling, simulation, information technology, and processing

033 - Testing or inspection of space-related equipment (includes inspection,...

P13 - Payloads, science instruments, and sensor systems
024 - Safety and mission assurance services

012 - Launch support services

09 - Ground support and operations services

020 - Professional services

P3 - Communications and navigation

01 - Analysis, fusion, or visualization of data derived from space (including...

011 - Information and software assurance (including verification and validation)

019 - Product assurance, quality control services
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* 102 respondents were identified in the ‘highest risk’ quadrant.
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Top 15 Product/Service Areas Provided by Highest Risk Respondents*

— Excluding R&D and Services Segment

L7 - Modeling, analysis, and visualization software

L4 - Ground system software

C9 - Guidance, navigation, and control equipment and components
L6 - Mission planning software

L8 - Navigation and control software

L11 - Simulation software

L5 - Mission automation and execution software

D1 - Antennas/antenna systems

L12 - Other space-related software

A12 - Satellite or spacecraft buses

L1 - Communications software

G3 - Ground tracking, telemetry, and control equipment
K2 - Data handling and input/output storage devices

K1 - Computers and data processing equipment

G5 - Other space-related ground systems
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* 102 respondents were identified in the ‘highest risk’ quadrant.
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Support for USG Space Programs by Highest Risk Respondents*

International Space Station Program
Space Shuttle Program
Constellation Program
GOES-R: Geostationary Operational Environment Satellite
EELV - Evolved Expendable Launch Vehicles
EELV Delta IV - Evolved Expendable Launch Vehicles
JWST - James Webb Space Telescope
JPSS: Joint Polar Satellite System
NPP - NPOESS Preparatory Project
NPOESS - National Polar-orbiting Operational Environmental Satellite System
AEHF - Advanced Extremely High Frequency
GPS Block IIR
SBIRS - Space Based Infrared Systems
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* 102 respondents were identified in the ‘highest risk’ quadrant.
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Highest Risk Respondents’ Years of Negative Net Profit Margin*

1 Year Negative NPM
21.8%

No Years of Negative NPM 2 Years of Negative NPM
53.5% 11.9%

3 Years of Negative
NPM

4 Years of Negative NPM
4.0%

* 102 respondents were identified in the ‘highest risk’ quadrant.
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